Some general comments conceming analytical chemistry and its role in modern science, industry and life are made. The activities of the Commission of Analytical Chemistry of the Polish Academy of Seiences are then briefly described. Finally the main research directions of analytical chemistry in Poland in the last 30 years are outlined.
Analytical chemistry according to the modern meaning is an applied science dealing with the elaboration and formulation of laws, criteria and methods which allow one to determine, with estimated precision and accuracy, the qualitative and quantitative composition of material subjects.
The work being done in analytical chemistry could be divided into three main groups.
The first group contains the basic research done in each area of analytical chemistry. The main task of this research is to check to what extent the laws formulated by physics and chemistry, usually for simplified model systems, describe the complicated real systems existing in analytical samples. This enables us to introduce corrections if possible and necessary. There arealso being investigated and formulated new general dependencies, which make it possible to forsee the course of analytical processes.
The second group contains general analytical problemssuch as investigation and formulation of criteria for analytical methods characterization, the problems of optimization of methods and of analytical control systems, statistical evaluation of analytical results, the problems of production and testing of standards, etc. This group could be called the metrology of chemical composition of matter.
The third group deals with the elaboration of analytical methods for the determination of the chemical composition of particular material samples, and elaboration of complex systems of analytical 'on-line' control ofparticular technological processes.
The IV Polish Conference of Analytical Chemistry is being convened in the year of the XXX Anniversary of the Polish People's Republic. This Ieads to some thoughts concerning the output of Polish analytical chemistry during the period. These considerations are the more reasonable because this period of 30 years is also very important in the historical development of analytical chemistry as a branch of science. During this period a magnificent development has taken place. Chemist-analysts have developed many new chemical methods. They have used many physical methods, and exploited the progress made in electronics, automation and computers. They have taken analytical chemistry out of the epoch of chemical analytic~ laboratories in which chemical-only methods of qualitative and quantitative analysis, gravimetric, volumetric and elementary methods, have prevailed The limits of detection and determination have been very much enlarged in the direction of trace amounts of components. New possibilities of identification and determination of components in complex natural and artificial mixtures have been discovered. Chemical analysis entered the epoch of automation as well in an analyticallaboratory as directly on technological lines. Chemical analysis is now the basis of quality control in industry; of modern medical diagnostics; of the health safety of mankind; and also of all investigations connected with the environment.
The comprehensive application of analytical chemistry methods, mentioned above, leads to the conclusion that the state of the art of analytical chemistry in the country is one of the important parameters which describe the level of the general development of this country.
The beginning of the formation of modern analytical chemistry in Po land was disrupted by the 1939-45 war. All the existing analyticallaboratories were destroyed. This caused at least 15 years' delay in further development.
lt is, however, to be stated that modernization had begun before the war in the 1930s, and many works done at that time were of modern scientific level. One can mention, for example, the work done on chemical analysis by Milo~dzk~ on technical analysis by Struszyns~ on organic elementary analysis by Bobranski and Sucharda, on spot-test inorganic analysis by Stalony-Dobrzanski and on potentiometric titration by Drewski. Investigations in polarography and emission spectroscopy were started then by Kemula and Michalski. In spite of the limited funds which were at the disposal of these people, they have educated new chemist-analysts, who after the war began to create anew Polish analytical chemistry.
One can divide the 30 years of Polish analytical chemistry in the Polish People's Republic into two periods. The border between them is the year 1955-the year of the creation of the Commission of Analytical Chemistry of the Polish Academy of Sciences, headed from the very beginning by Professor Wiktor Kemula.
The first period-before 1955-was devoted to the reconstruction of industrial analyticallaboratories and of analyticallaboratories in universities and polytechnic institutes. Many new analytical centres were created in research institutes of the Polish Academy of Seiences and of industry. It was also a period during which there grew among Polish chemist-analysts an awareness of the significance of analytical chemistry as an instrument for controlling the quality of the production of Polish industry, until that time in a state of reconstruction and development. 570
At this same time the necessity of close collaboration among analytical laboratories ofindustry, universities and research institutes was recognized. The I Polish Conference on Analytical Chemistry was organized in 1951, and people began to organize seminars on certain analytical methods.
The creation in 1955 of the Commission of Analytical Chemistry, which began to publish in 1956 the Polish scientific joumal Chemia Analityczna (Analytical Chemistry), is the starting point of organized activity in the field of analytical chemistry in this country.
The main tasks formulated by the Commission are the following : Organization and activation of the collaboration of analytical chemists by the creation of proper Subcommissions dealing with particular methods or other problems.
Arranging exchanges of experience.in seminars and symposia.
Influencing the scientific and industrial community of the country at large, to reach a better understanding of the role of analytical chemistry in science, the national economy and other fields.
Permanent training of analytical ehernist in modern analytical methods by training courses at various Ievels.
Representing Polish analytical chemistry in scientific world organizations connected with analytical chemistry, organizing collaboration with foreign organizations of analytical chemists, and organizing Polish Conferences on Analytical Chemistry with participation of foreign scientists. It is quite certain that the Commission, using the wiHing collaboration of a large community of very active and devoted analytical chemists, closes the period with a favourable balance. lt begins the twentieth year of its activity as an organization with good traditions, and aware of its main goal, which is the further, fast development of analytical chemistry in this country. Kinetic and catalytic methods are not very widely used The method based on the reaction of sodium azide with iodine for the determination of sulphides and many sulphur-containing organic compounds 34 has received attention. Methods for determining trace amounts of some elements, based on their ability to catalyse the selected reactions 35 · 36 , have also been developed.
Considering the publications in Chemia Analityczna
The investigations in organic elementary analysis deal with new fast combustion procedures and with the construction of proper apparatus 3 7 · 3 8 .
With regard to the group of atomic spectroscopy methods, difficulties in supply of proper apparatus caused some delay in analytical research, especially in x-ray fluorescence, atomic absorption and fluorescence and the microprobe method Nevertheless these methods are already used in industry for current analytical control. The research was done mainly in emission spectrography and concerned, e.g. the mechanism of action of spectrographic carriers 39 · 40 . New methods for trace analysis 41 and new spectrographic techniques 42 were elaborated. One works with hollow cathode 43 , induction plasma 44 as excitation sources.
There are also papers dealing with x-ray fluorescence 45 , flame spectrophotometry46 and atomic absorption 47 .
Methods of absorption spectrophotometry also reached a high Ievel during the last 15 Raman spectrometry 70 , as well as mass spectrometry of organic components 71 , are also the subject of research. The double focused spark mass spectrometer is being used for industrial purposes only. Occasionally e.p.r. 72 and n.m.r. 67 methods are used for analytical purposes.
The main achievements of Polish analytical chemistry during the 30 Polish analytical chemistry in the 30 years of the Polish People's Republic has without doubt produced a considerable output. First of all, many chemist-analysts have been educated who are now working in basic and applied analytical chemistry. In the first Polish larger analytical centres organized by Professor W. Kemula (for electroanalytical and traoe method~, by Professor A Waksmundzki (for chromatography~ by Professor J. SwiC(toslawska (for spectral methods and problems ofprecision and accuracy) and by the late Professor M. Struszynski and the author of this paper (for trace analysis and separation and enrichment methods~ the new workers became assistant professors and professors, which created new analytical teams embracing new areas of analytical chemistry. In this same period new analytical laboratories in research institutes, universities and polytechnic institutes have been created in which the young chemist-analysts are being educated to work in industry, in medical centres, in agriculture and in protection of the environment Thesecentres are developing further analytical chemistry and fighting for the still better understanding of its importance. Polish industry, which is being more and more modernized, which has already entered upon the new phase of automation and which undertakes the production of more and more sophisticated materials and devices, understands better and better the role of analytical chemistry and contributes to its general development by introducing modern analytical methods.
One has to expect that the universities and polytechnic institutes in this country, which are also developing rapidly, will have in the near future the possibility of providing analyticallaboratories with modern apparatus and become fully modern education centres in analytical chemistry.
The main directions of development of analytical chemistry for the next 15 years, given by the Subsection of Analytical Chemistry of the II Congress of Polish Scienoe are the following: the further development of chemical basis of analytical methods; the further development of analytical chemistry of traces, inorganic as well as organic; instrumentation and automation of analytical chemistry with particular consideration to 'on-line' control; wide introduction of computers into analytical chemistry, which is the first step to full automation of technological processes.
Wehave the well educated and organized statT of chemist-analysts. The permanent increase in the expenditure of money for research and development in this country confrrms that the fmancial conditions of the development of analytical chemistry will also be fulfilled.
. I am sure that Polish analytical chemistry, which has well accomplished its tasks in the frrst 30 years of the Polish People's Republic, entering the next period will fulftl its duties in the programme of social and economic development of this country. 
